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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display 
device of projection type using a light emitting element 
such as light emitting diode or semiconductor laser as a 
light source which enhances the efficiency of light 
utilization, and provides the higher brightness without 
shortening a life of the light source. 

SOLUTION: The image display device is provided with: a 
plurality of light emitting sources; a driving circuit which 
pulse-drives respective light emitting sources 
successively with a prescribed period; a movable 
reflective mirror which is successively rocked in the 
direction that the light from the respective light emitting 
sources is made incident in accordance with the timing 
of the pulse driving of the respective light emitting 
sources and successively reflects the light from the 
respective light emitting sources almost in the same 
direction; and a combined optical system which guides 
the light reflected by the movable reflective plate to a 
light valve. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Two or more sources of luminescence, 

The drive circuit which carries out the pulse drive of said each source of luminescence one by one with a 
predetermined period, 

Sequential rocking is carried out in the direction as for which the light from each source of luminescence 

concerned carries out incidence according to the timing by which the pulse drive of said each source of 

luminescence is carried out, and it has the moving reflector which carries out sequential reflection of the 

light from each source of luminescence concerned in the direction of abbreviation identitas, 

The graphic display device characterized by leading the light reflected by said moving reflector to a light 

valve. 

[Claim 2] 

A drive circuit is a graphic display device according to claim 1 characterized by impressing the pulse 
current of the amplitude according to the rate of drive time amount to the drive period of each source of 
luminescence to said each source of luminescence. 
[Claim 3] 

The luminescence means which will carry out outgoing radiation of the light by the time a moving 

reflector carries out sequential reflection of the light from each source of luminescence, 

The graphic display device according to claim 1 characterized by having further the optical means which 

leads the light from said luminescence means to a light valve. 

[Claim 4] 

Two or more sources of luminescence, 

The drive circuit which carries out the pulse drive of said each source of luminescence one by one with a 
predetermined period, 

It has the reflector which carried out the predetermined angle inclination to the optical axis, and said 
reflector is driven in the direction as for which the light from said each source of luminescence carries 
out incidence by rotating said optical axis as a core according to the timing by which the pulse drive of 
said each source of luminescence is carried out, and it has the rotating prism which reflects this light in 
said direction of an optical axis, 

The graphic display device characterized by leading the light reflected by said rotating prism to a light 

valve. 

[Claim 5] 

The source of luminescence is a graphic display device given in claim 1 characterized by being light 
emitting diode or semiconductor laser thru/or any 1 term of 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the graphic display device especially using light emitting diode, semiconductor 
laser, etc. as a source of luminescence about the graphic display device of the projection mold which 
displays an image by projecting on a screen the illumination light modulated by light valve means, such 
as a liquid crystal panel. 
[0002] 

[Description of the Prior Art] 

The graphic display device of a projection mold illuminates light valve means, such as a liquid crystal 
panel, with a lighting system, and it is constituted so that the illumination light modulated by the light 
valve means concerned may be projected on a screen by the incident light study system. In the lighting 
system, although the white lamp is widely used as the light source, replacing with a white lamp in recent 
years, and using light emitting diode is examined. Compared with a white lamp, there is an advantage 
that energy efficiency is good and there is little calorific value in light emitting diode, for a long time [ a 
life]. 
[0003] 

Drawing 13 is the schematic diagram of the veneer type graphic display device which used light 
emitting diode as a source of luminescence, and the detail is indicated by JP, 10-269802, A. As for the 
transparency mold liquid crystal panel as a light valve means, and 25, in drawing 13 , the kaleidoscope 
with which 1 1 equalizes the illuminance of light emitting diode and the light to which outgoing radiation 
of 12 is carried out from light emitting diode, the synthetic prism with which a relay lens and 24 
compound a field lens and, as for 20, 23 compounds the light of three colors, the lighting system with 
which 22 joined light emitting diode 1 1 to the incidence end face of a kaleidoscope 12, and 41 are [ a 
projection lens and 26 ] screens. In addition, it is shown that the suffixes R, G, and B of the sign in 
drawing are the components corresponding to red, green, and blue respectively. 
[0004] 

Incidence of each illumination light of green [ which were emitted from light emitting diode 1 1 / the red 
and green ], and blue is carried out to a kaleidoscope 12, respectively, and it turns into light equalized by 
repeating total reflection inside. And through a relay lens 23 and the field lens 24, incidence is carried 
out to the synthetic prism 20, and a light valve 41 is illuminated. At this time, light emitting diode is 
repeatedly turned on in order of red, green, and blue. After the image light corresponding to a video 
signal becomes irregular with a light valve 41, the light of each color is projected on a screen 26 with the 
projection lens 25, and is checked by looking by the after-image effectiveness of human being's eyes as 
an image of a color. 
[0005] 

[Problem(s) to be Solved by the Invention] 

The graphic display device used as the light source using light emitting diode or semiconductor laser 
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had the following troubles, when brightness was low and high brightness-ization was attained as 
compared with what used the white lamp. 

Although the brightness of light emitting diode rises in proportion to a current value, a life will become 
short if the current to impress is increased. Although it is also possible to raise brightness by increasing 
the number of light emitting diodes, the transmissibility in an illumination-light study system is low, and 
the light which carried out outgoing radiation from the light emitting diode which is separated from an 
optical axis has bad efficiency for light utilization. Moreover, if the total luminescence area of light 
emitting diode exceeds the value which becomes settled in the radiation solid angle of light emitting 
diode, and the solid angle of the illumination light permitted to an illuminated field, the flux of light 
which carries out incidence will be saturated to the illuminated field concerned, and efficiency for light 
utilization will fall to it. 
[0006] 

Furthermore, the temperature characteristic changed with luminescent color, and light emitting diode 
also had the problem that a life became short, as a result of red light emitting diode's impressing a 
nearby current many from others and a component especially, since temperature tends to rise compared 
with the component of other colors and output brightness falls by the temperature rise. 
[0007] 

This invention is made in order to solve the above problems, it improves efficiency for light utilization 
in the graphic display device of the projection mold using light emitting devices, such as light emitting 
diode or semiconductor laser, as the light source, and it aims at achieving high brightness-ization, 
without shortening a life of a lamp. 
[0008] 

[Means for Solving the Problem] 

The graphic display devices by this invention are two or more sources of luminescence, 

The drive circuit which carries out the pulse drive of said each source of luminescence one by one with a 

predetermined period, 

Sequential rocking is carried out in the direction as for which the light from each source of luminescence 
concerned carries out incidence according to the timing by which the pulse drive of said each source of 
luminescence is carried out, and it has the moving reflector which carries out sequential reflection of the 
light from each source of luminescence concerned in the direction of abbreviation identitas, 
The light reflected by said moving reflector is led to a light valve. 
[0009] 

Moreover, a drive circuit impresses the pulse current of the amplitude according to the rate of drive time 
amount to the drive period of each source of luminescence to said each source of luminescence. 
[0010] 

Moreover, the luminescence means which will carry out outgoing radiation of the light by the time a 
moving reflector carries out sequential reflection of the light from each source of luminescence, 
It has fiirther the optical means which leads the light from said luminescence means to a light valve. 
[0011] 

Furthermore, the graphic display devices by this invention are two or more sources of luminescence, 
The drive circuit which carries out the pulse drive of said each source of luminescence one by one with a 
predetermined period, 

It has the reflector which carried out the predetermined angle inclination to the optical axis, and said 
reflector is driven in the direction as for which the light from said each source of luminescence carries 
out incidence by rotating said optical axis as a core according to the timing by which the pulse drive of 
said each source of luminescence is carried out, and it has the rotating prism which reflects this light in 
said direction of an optical axis, 

The light reflected by said rotating prism is led to a light valve. 
[0012] 

Moreover, the source of luminescence is constituted by light emitting diode or semiconductor laser. 
[0013] 
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[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
The gestalt 1 of operation 

Drawing ! is the block diagram showing the configuration of the graphic display device concerning the 
gestalt 1 of operation. In drawing 1 , 1R, IGa, 1Gb, and IB are sources of luminescence which consist 
of light emitting diode which expresses red (R), green (G), and blue (B), respectively. As shown in this 
drawing, in the gestalt of this operation, two source of luminescence lGa(s) and 1Gb are used about 
green. In addition, two or more light emitting diodes may constitute each source of luminescence 1R, 
IGa, 1Gb, and IB. 2R, 2Gb, 2Ga, and 2B are the 1st lens for condensing the light from source of 
luminescence 1R, 1Gb, IGa, and IB. 3 - the 1st lens 2 it is the moving reflector which reflects the 
light from source of luminescence IGa, and 1Gb which carries out incidence through Ga and 2Gb(s). 
4R, 4B, and 4G are the 2nd lens which leads 1st lens 2R, 2B, and the light from a moving reflector 3 to 
the latter part, respectively. 
[0014] 

it is shown in drawing 1 - as source of luminescence 1R, and 1st lens 2R - R light source section - 
constituting source of luminescence IGa, 1Gb, and the 1st - lens 2Gb, 2Ga, and a moving reflector 3 
constitute G light source section, and source of luminescence IB and the 1st lens 2B constitute the 
illuminant-B section. 20 is color composition prism which reflects the light from R light source section, 
G light source section, and the illuminant-B section in the optical-axis X0 direction. 
[0015] 

13 is a fly eye lens system which equalizes the illumination light of R, G, and B which were 
compounded on the optical axis X0 by the color composition prism 20, and 24 is a field lens. 41 is a 
light valve which modulates the illumination light of R, G, and B, 25 is a projection lens which projects 
the image light modulated with the light valve 41, and 26 is a screen with which an image is displayed. 
[0016] 

Actuation of each light source section of the graphic display device by the gestalt of this operation is 
explained referring to drawing 1 . The pulse drive of source of luminescence 1R, IGa, 1Gb, and the IB 
is carried out one by one by the control drive circuit mentioned later, respectively. The light emitted 
from the sources 1R and IB of luminescence passes first lens 2R, 2B, and the 2nd lens 4R and 4B, and 
they carry out incidence to the color composition prism 20. the 2nd after the light which carried out 
outgoing radiation from source of luminescence IGa and 1Gb was reflected with the moving reflector 3 
on the other hand — pass lens 4G - incidence is carried out to the color composition prism 20. 
[0017] 

The angle of the normal of a reflector and an optical axis X0 to make a moving reflector 3 It drives in 
the location of +thetaa and -thetab, and becoming a and b. Here, the incident angle of the light from 
source of luminescence IGa [ on the location of a and b and as opposed to a moving reflector 3 ] and 
1Gb is each. It is set to +thetaa and -thetab. A moving reflector 3 is driven in the location of a, when 
light source IGa is turned on, when light source 1Gb is turned on, it is driven in the location of b, and it 
reflects the light from light source IGa and 1Gb in the direction of the optical axis X0 with which the 
color composition prism 20 is arranged by turns. 
[0018] 

After being reflected in the optical-axis X0 same direction and carrying out incidence of the light of 
three colors led to the color composition prism 20 to the fly eye lens system 13, it lets the field lens 24 
pass, illuminates a light valve 41 to homogeneity, and is projected on a screen 26 with the projection 
lens 25. 
[0019] 

Next, source of luminescence 1R, IGa, 1Gb, IB, and the timing of a moving reflector 3 of operation are 
explained in detail. Drawing 2 is the block diagram having shown the control drive circuit of the graphic 
display device by the gestalt of this operation, and drawing 3 is drawing having shown source of 
luminescence 1R, IGa, 1Gb, IB, and the timing of a reflecting mirror 3 of operation. As shown in 
drawing^ , the control drive circuit consists of source drive circuit of luminescence 101R which 
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impresses pulse current to the Maine control circuit 100, each source of luminescence 1R, IGa, 1Gb, 
and IB, lOlGa, 101Gb, 101b, and a reflecting mirror drive circuit 102 that drives a reflecting mirror 3. 
The Maine control circuit 100 generates source drive circuit of luminescence 101 R, lOlGa, 101Gb, 
101b, and the control signal that controls a reflecting mirror drive circuit based on the inputted video 
signal. 
[0020] 

With reference to the timing chart of drawin g 3 , actuation of the light source section of the graphic 
display device concerning the gestalt of this operation is explained. If lighting time amount of each 
source of luminescence within 1 field period t (for example, 1/60 seconds) is made into t/4 Source of 
luminescence IGa is driven so that 1Gb and source of luminescence IB may carry out source of 
luminescence 1R between time amount t / 4, and t/2 between t/4 from time amount 0 between time 
amount t/2, and 3 1/4 and source of luminescence 1Gb may carry out sequential lighting between t from 
time amount 3t/4. On the other hand, a moving reflector 3 is driven to the location of a to b between 
time amount t / 4, and t/2 that source of luminescence 1R turns on, and is driven to the location of b to a 
between t from the time amount 3 1/4 which luminescence present IB turns on. 
[0021] 

Here, a moving reflector 3 takes [ after a driving signal is impressed ] transition-time [ for several 100 
microseconds ] deltas to move to a position to build up time after a drive current is impressed to light 
emitting diode until it reaches 100% of stationary output being about several 0.1 microseconds. For this 
reason, when source of luminescence 1Gb is driven in succession to the degree of source of 
luminescence IGa, the light from source of luminescence 1Gb is not led to color composition prism 
between transition-time deltas. That is, by the time a moving reflector leads the light of source of 
luminescence IGa to the color composition prism 20, delay of 100 microseconds of abbreviation will 
occur, and a light in the meantime loses. So, with the gestalt of this operation, the drive sequence of the 
source of luminescence is set up in consideration of transition-time deltas of a moving reflector 3. That 
is, the loss accompanying migration of a reflecting mirror 3 is prevented by setting lighting sequence of 
the source of luminescence to IGa, 1R, 1Gb, and IB. In addition, the sequence of IGa and 1Gb and the 
sequence of 1R and IB may be changed like IGa, IB, 1Gb, and 1R in lighting sequence. 
[0022] 

As point ** was carried out, it can be increased by the brightness of the source of luminescence by 
increasing the amount of currents to impress. However, when the amount of currents is increased, the 
life of light emitting diode becomes short. Then, by reflecting the light of two or more source of 
luminescence lGa(s), and 1Gb in the optical-axis X0 direction by turns using a moving reflector 3, the 
graphic display device by the gestalt of this operation increased the number of the sources of 
luminescence by which a pulse drive is carried out one by one within 1 field period t, and has solved this 
problem by decreasing the duty ratio of the pulse current impressed to each source of luminescence 1R, 
I Ga, 1Gb, and 1R. 
[0023] 

As shown in drawin g 4 , when the direct-current rated current (rated current in the case of driving 
continuously) of light emitting diode was set to Io and drive time amount in 1 field period t of the light 
emitting diode concerned is made into t/4, it can drive in 4 times as much pulse current 4Io as the direct- 
current rated current Io (here, let the direct-current rated current Io of the light emitting diode of each 
color be an equal). Thereby, the output of each source of luminescence 1R, IGa, 1Gb, and IB will be 4 
times the output in the direct-current rated current Io. Thus, in case pulse current is increased, high 
brightness-ization can be achieved by decreasing duty, without shortening the life of light emitting 
diode. Moreover, since the light from two or more sources of luminescence by which a pulse drive is 
carried out is superimposed on the same optical axis one by one with a moving reflector 3, the light from 
two or more sources of luminescence can be efficiently led to a light valve, and efficiency for light 
utilization can be raised. 
[0024] 

Draw ing 5 is drawing showing the optical output of the graphic display device by the gestalt of this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/18/2006 



JF,2004-070065,A [DETAILED DESCRIPTION] 



Page 5 of 8 



operation which drives four sources of luminescence, 1R, IGa, 1Gb, and IB, within 1 field period t, and 
the optical output of the conventional graphic display device which drives three sources of 
luminescence, R, G, and B. In drawing 5 , an axis of abscissa expresses time amount and the axis of 
ordinate expresses the optical output. Here, the optical output is expressed with the relative value which 
set the optical output when passing the rated current value Io to 1. In the conventional graphic display 
device, the pulse drive time amount of the source of luminescence in 1 field period t is t/3 (namely, duty 
33.3%), and an optical output is set to 3. On the other hand, according to the graphic display device by 
the gestalt of this operation, since the pulse drive time amount of the source of luminescence becomes 
t/4 (namely, duty 25%), an optical output is set to 4 and the method 4/3 time the output of conventional 
is obtained. 
[0025] 

In the gestalt of this operation, since two source of luminescence lGa(s) and 1Gb are used about green, 
the output of green light which needs many quantity of lights by color reproduction can be heightened. 
[0026] 

In addition, in the gestalt of this operation, although the number of the sources of luminescence driven 
within 1 field period t by using two source of luminescence IGa(s) and 1Gb about green is increased, 
two or more sources of luminescence may be prepared about other colors, and you may constitute so that 
it may lead on the same optical axis with a moving reflector. That is, two sources of luminescence are 
prepared also about red and blue, and the light from these sources of luminescence is reflected in an 
optical axis XI and a 2-way with a moving reflector plate, and you may constitute so that six sources of 
luminescence may be driven in 1 field period t. In this case, since the duty of pulse current becomes t/6, 
the method twice the output brightness of conventional shown in drawing 5 can be obtained by making 
the value of pulse current into 6 times of the direct-current rated current Io. 
[0027] 

In the gestalt of this operation, although duty of the pulse current impressed to each source of 
luminescence 1R, IGa, 1Gb, and IB was made and the pulse current value was made into 4 times of the 
direct-current rated current 25%, according to the property of light emitting diode, you may set up 
freely. 
[0028] 

Moreover, in the gestalt of this operation, although the pulse drive period of each source of 
luminescence was made into 1 field period t, it is good also as an one-frame period (1/30 seconds). 
[0029] 

Moreover, in the gestalt of this operation, although light emitting diode constituted the source of 
luminescence, semiconductor laser with comparatively short (several 100ns) build up time after a drive 
current is impressed until it reaches 100% of stationary output etc. may be used. 
[0030] 

In addition, the moving reflector 3 is possible also for constituting using prism etc., and may arrange 
various lenses if needed between source of luminescence 1G, a moving reflector 3, a moving reflector 3, 
and the synthetic prism 20. 
[0031] 

Moreover, it is not restricted to a liquid crystal panel and a light valve can apply the gestalt of this 
operation also about the light valve of a reflective mold called DMD (Digital Micro Mirror Device). 
[0032] 

The gestalt 2 of operation 

Drawing_6 is drawing showing the configuration of R [ in the graphic display device concerning the 
gestalt 2 of operation ], G, and B each light source section. R light source section is constituted in the 
gestalt of this operation by moving reflector 31R which reflects the flux of light from source of 
luminescence IRa, lRb(s), and these sources of luminescence of two red in the optical-axis XI direction 
in which the photosynthesis prism 20 is arranged. 2Ra and 2Rb are the first lens which condenses the 
light from source of luminescence IRa, and lRb, respectively. 
[0033] 
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Next, actuation of each light source section of the graphic display device concerning the gestalt 2 of this 
operation is explained, drawing 7 is shown in drawing 6 - each ~ it is drawing showing source of 
luminescence IGa, 1Gb, IRa, lRb, IB, and the drive timing of moving reflectors 31R and 31G. In 
dr_ awin g_7 , the amplitude of the pulse current which impresses an axis of abscissa to time amount, and 
impresses an axis of ordinate to each source of luminescence is expressed. With the gestalt of this 
operation, the duty ratio of a drive current is set up with the property of the light emitting diode which 
constitutes each source of luminescence. In addition, like the gestalt 1 of operation, like IGa, IRa, 1Gb, 
lRb, and IB, the sequence of luminescence is set up so that the same color may not continue. That is, 
moving reflector 3 1G are driven while red and blue source of luminescence IRa, lRb, and IB are on, 
and moving reflector 3 1R is driven while green and blue source of luminescence IGa, 1Gb, and IB are 
on. 

[0034] 

As point ** was carried out, light emitting diode has the temperature characteristic which changes with 
luminescent color. Especially the light emitting diode of the red which is using the ingredient of an 
AlInGaP system is a component greatly influenced of a temperature rise compared with the light 
emitting diode of other colors. For example, if outgoing radiation light in the room temperature of red 
light emitting diode is set to 100, 50 and the outgoing radiation light in each temperature of 60 or 80 
degrees C will be set to 80, 70, and 60, respectively, and an output will decrease with the rise of 
temperature. Therefore, by reflecting the light from source of luminescence IRa of two or more red, and 
lRb in the optical-axis XI direction by turns by moving reflector 3 1R in the gestalt of this operation, as 
shown in drawing.6 Since the drive time amount (duty) of each source of luminescence IRa of the red in 
an one-frame period and lRb is decreased, while preventing the temperature rise of a component, 
predetermined brightness can be obtained without increasing a drive current. 
[0035] 

As mentioned above, since the drive time amount of each source of luminescence can be shortened by 
preparing two or more sources of luminescence according to the temperature characteristic of light 
emitting diode, and carrying out sequential reflection of the light from these sources of luminescence in 
the same direction of an optical axis with a moving reflector, reinforcement of light emitting diode can 
be attained. 
[0036] 

The gestalt 3 of operation 

Dr awing 8 is drawing showing other configurations of R light source section of the graphic display 
device shown in drawing 1 , G light source section, and the illuminant-B section. In drawing 8 , 32R, 
32G, and 32B are the rotating prisms which were arranged on the optical axis 1 and X 0 which faces to 
the color composition prism 20, and 2 (refer to drawing 1 ), and were constituted pivotable considering 
each optical axis concerned as a core. Around rotating-prism 32G, four source of luminescence lGa(s), 
1Gb, lGc, and lGd are arranged at intervals of 90 degrees in the shape of a periphery centering on an 
optical axis X0. Around [ each ] rotating prisms 32R and 32B, source of luminescence IRa, lRb, lRc, 
IRd and IBa, and Rb, Rc and Rd are similarly arranged at intervals of 90 degrees in the shape of a 
periphery centering on an optical axis 1 and X 2. 
[0037] 

As shown in drawin g 9 , the reflector of rotating prisms 32G, 32R, and 32B has the inclination of 45 
degrees to an optical axis X0, and 1 and 2, and incidence of the light from each source of luminescence 
is carried out to the reflector of a rotating prism by the incident angle of 45 degrees. Here, each source of 
luminescence has spacing of 360/n times (n is the number of the source of luminescence), and is 
arranged in the shape of a periphery. 
[0038] 

In addition, in the rotating prisms 32R, 32G, and 32B shown in drawing 9 , although the optical axis XI 
of a reflector and the include angle to 0 and 2 were made into 45 degrees, as shown in drawing 10 , as 
long as the optical axis XI of a reflector and include-angle thetae to 0 and 2 are [ whenever / incident 
angle / of the light from each source of luminescence ] the same as thetad, you may set it as arbitration 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/18/2006 



JF,2004-070065,A [DETAILED DESCRIPTION] 



Page 7 of 8 



(however, 0 degree<thetad<90 degree). 
[0039] 

Drawing 11 is drawing showing an example of the timing of each source of luminescence of R light 
source section shown in drawing 8 , G light source section, and the illuminant-B section of operation. As 
shown in drawing 1 1 , each source of luminescence is driven in order of green, red, and blue. After 
luminescence of source of luminescence IGa ends rotating-prism 32G of G light source section at this 
time, it rotates 90 degrees within the luminescence period of red and blue source of luminescence IRa, 
and IB a, and the light from source of luminescence 1Gb is reflected in the direction of an optical axis 
X0. Similarly, after luminescence of source of luminescence IRa is completed, rotating-prism 32R of R 
light source section rotates 90 degrees within the luminescence period of blue and green source of 
luminescence IBa, and 1Gb, and reflects the light from source of luminescence lRb in the direction of 
an optical axis XI. Moreover, after luminescence of source of luminescence IBa is completed, rotating- 
prism 32B of the illuminant-B section rotates 90 degrees within source of luminescence 1Gb of green 
and red, and the luminescence period of lRb, and reflects the light from source of luminescence lBb in 
the direction of an optical axis X2. 
[0040] 

Drnwingil is drawing showing the optical output of the graphic display device by the gestalt of this 
operation. In the gestalt of this operation, since the light from four sources of luminescence is turned to 
the sequential photosynthesis prism 20 with rotating prisms 32R, 32G, and 32B and it reflects in each 
light source section of R, G, and B, the luminescence time amount in 1 field period t of each source of 
luminescence becomes t/12. Since the pulse current value impressed to each source of luminescence can 
be made into 12 times of the direct-current rated current Io by this, a 4 times as many optical output as 
the conventional graphic display device (refer to drawing 5 ) which drives three sources of 
luminescence, R, G, and B, at the one- frame period t is obtained. 
[0041] 

As mentioned above, the time-sharing superposition of the outgoing radiation light from many sources 
of luminescence can be carried out on the same optical axis with a simple configuration by reflecting the 
light from many sources of luminescence in the same direction of an optical axis using a rotating prism. 
High brightness-ization can be attained without shortening the life of the source of luminescence by this 
increasing the number of the sources of luminescence driven at the one- frame period t, and increasing 
the current value of the part pulse current which decreased the duty of the pulse current impressed to 
each source of luminescence. 

In addition, although each source of luminescence has been arranged at equal intervals in the 
configuration of the light source section shown in drawing 8 , spacing of each source of luminescence 
may be suitably changed, as long as it supports the rotation angle of a rotating prism. 
[0042] 

[Effect of the Invention] 

Since a graphic display device according to claim 1 carries out sequential reflection of the light from 
said each source of luminescence in the direction of abbreviation identitas by driving a moving reflector 
according to the timing by which the pulse drive of each source of luminescence is carried out while 
carrying out the pulse drive of two or more sources of luminescence one by one with a predetermined 
period, it can lead efficiently the light from two or more sources of luminescence to a light valve. 
[0043] 

Since a graphic display device according to claim 2 impresses the pulse current of the amplitude 
according to the rate of drive time amount to the drive period of each source of luminescence to said 
each source of luminescence, it can achieve high brightness-ization, without shortening the life of the 
source of luminescence. 
[0044] 

Since the graphic display device according to claim 3 was further equipped with the luminescence 
means which will carry out outgoing radiation of the light by the time a moving reflector carries out 
sequential reflection of the light from each source of luminescence, it can prevent the fall of the 



http :// www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 



7/18/2006 



JP,2004-070065,A [DETAILED DESCRIPTION] 



Page 8 of 8 



brightness in the drive period of a moving reflector, and can improve brightness. 
[0045] 

Since a graphic display device according to claim 4 carries out sequential reflection of the light from 
said each source of luminescence in the direction of abbreviation identitas by driving a rotating prism 
according to the timing by which the pulse drive of each source of luminescence is carried out while 
carrying out the pulse drive of two or more sources of luminescence one by one with a predetermined 
period, it can lead efficiently the light from the source of luminescence of many in an easy configuration 
to a light valve. 
[0046] 

Since a graphic display device according to claim 5 constitutes the source of luminescence with light 
emitting diode or semiconductor laser, it can achieve the reinforcement of the light source. 
[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the configuration of the graphic display device by the gestalt 1 of 
operation. 

[D rawing 2] It is the block diagram showing the configuration of the control drive circuit of the graphic 
display device by the gestalt 1 of operation. 

[Drawing 3] It is the timing chart which shows the source of luminescence of the graphic display device 
by the gestalt 1 of operation, and actuation of a moving reflector. 

[Drawin g 4] It is drawing showing the optical output to the force current of light emitting diode. 
[Drawin g 5] It is drawing showing the optical output of the graphic display device in the gestalt 1 of 
operation, and the former. 

[Drawin g 6] It is drawing showing the configuration of the light source section of the graphic display 
device by the gestalt 2 of operation. 

[Drawing 7 ] It is the timing chart which shows the source of luminescence of the graphic display device 
by the gestalt 2 of operation, and actuation of a moving reflector. 

[Drawing 8] It is drawing showing the configuration of the light source section of the graphic display 
device by the gestalt 3 of operation. 

[Drawin g 9 ] It is drawing showing the configuration of a rotating prism. 
[Drawing 10] It is drawing showing the configuration of a rotating prism. 

[Drawin g 11] It is the timing chart which shows the source of luminescence of the graphic display 
device by the gestalt 3 of operation, and actuation of a moving reflector. 

[ Drawin g 12] It is drawing showing the optical output of the graphic display device by the gestalt 3 of 
operation. 

[Drawing 13] It is drawing showing the configuration of the conventional graphic display device. 
[Description of Notations] 

1R, 1G, IB, 1 Ra-Rd, IGa-lGd, and IBa-lBd The source of luminescence, 2R, 2Ga, 2Gb, and 2B The 
1st lens and 3 A moving reflector and 20 Photosynthesis prism, and 32R, 32G and 32B A rotating prism 
and 41 A light valve and 25 Projection lens 
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[The contents of amendment] 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the graphic display device by the gestalt 1 of 
operation. 

[Drawing 2] It is the block diagram showing the configuration of the control drive circuit of the graphic 
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display device by the gestalt 1 of operation. 

[Drawing 3] It is the timing chart which shows the source of luminescence of the graphic display device 
by the gestalt 1 of operation, and actuation of a moving reflector. 

[Drawing 4] It is drawing showing the optical output in a continuation drive and pulse drive of light 
emitting diode. 

[Drawing 5] It is drawing showing the optical output of the graphic display device in the gestalt 1 of 
operation, and the former. 

[Drawing 6] It is drawing showing the configuration of the light source section of the graphic display 
device by the gestalt 2 of operation. 

[Drawing 7] It is the timing chart which shows the source of luminescence of the graphic display device 
by the gestalt 2 of operation, and actuation of a moving reflector. 

[Drawing 8] It is drawing showing the configuration of the light source section of the graphic display 
device by the gestalt 3 of operation. 

[Drawing 9] It is drawing showing the configuration of a rotating prism. 
[Drawing 10] It is drawing showing the configuration of a rotating prism. 

[Drawing 1 1] It is the timing chart which shows the source of luminescence of the graphic display 
device by the gestalt 3 of operation, and actuation of a moving reflector. 

[Drawing 12] It is drawing showing the optical output of the graphic display device by the gestalt 3 of 
operation. 

[Drawing 13] It is drawing showing the configuration of the conventional graphic display device. 
[Description of Notations] 

1R, 1G, IB, 1 Ra-Rd, IGa-lGd, IBa-lBd The source of luminescence, 2R, 2Ga, 2Gb, 2B The 1st lens, 
3 A moving reflector, 20 Photosynthesis prism, 32R, 32G, 32B A rotating prism, 41 A light valve, 25 
Projection lens 
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